Abstract Frailty is one of the geriatric syndromes and has an important relationship with mortality and morbidity. The aim of this study is to present the characteristics, prevalence, and related factors of frailty in older adults in our country. The study included 1126 individuals over 65 years of age from 13 centers. Frailty was evaluated using the Fried Frailty criteria, and patients were grouped as Bfrail,^Bpre-frail,^and Bnon-frail.N utritional status was assessed with BMini Nutritional Test,^psychological status with the BCenter for Epidemiological Studies Depression Scale-CES-D,^and additional diseases with the "Charlson Comorbidity index." Approximately 66.5 % of the participants were between 65 and 74 years of age and 65.7 % were AGE (2015) women. Some 39.2 and 43.3 % of the participants were rated as frail and pre-frail, respectively. The multinomial logistic regression analysis was used to determine the factors associated with frailty. It was observed that age, female gender, low education level, being a housewife, living with the family, being sedentary, presence of an additional disease, using 4 or more drugs/day, avoiding to go outside, at least one visit to any emergency department within the past year, hospitalization within the past year, non-functional ambulation, and malnutrition increased the risk of frailty (p<0.05). Establishing the factors associated with frailty is highly important for both clinical practice and national economy. This is the first study on this subject in our country and will provide guidance in determining treatment strategies.
Introduction
Frailty is a medical condition commonly defined as a multidimensional geriatric syndrome with the components of loss of reserves in energy, physical ability, cognition, and health, which give rise to vulnerability (Rockwood et al. 2005; González-Vaca et al. 2014) . It is accepted as a clinical concept of observable physical and functional decline in the body associated with physiological changes during later life (Walston et al. 2002) . Frailty manifests as an age-related Bincreased biological vulnerability to stressors^in Bsusceptible individualsâ nd leads to adverse health outcomes and ultimately death.
Frailty phenotype was first mentioned by Fried and colleagues and defined as a clinical syndrome in which three or more of the following criteria are present: unintentional weight loss (10 lbs in the last 1 year), self-reported exhaustion, weakness (grip strength), slow walking speed, and low physical activity. It is very important for our clinical practice that this frailty phenotype is independently predictive (over 3 years) of falls, worsening of mobility or activities of daily life, disability, hospitalization, and death. Additionally, some previous research results point out the association of frailty with comorbidity (Wong et al. 2010; Heuberger 2011; Jürschik et al. 2012) . However, this association has not been considered adequately in the literature probably because the pathogenesis has not been fully discerned.
Fried's criteria were tested for frailty and validated in the Cardiovascular Health Study conducted with 5317 community-dwelling US residents aged 65 or more (Fried et al. 2001) . Although there have been attempts to define some different criteria since then, there is consensus on the validity of Fried's frailty criteria in many countries worldwide. This agreement provides an opportunity to standardize frailty studies and to adopt preventive and therapeutic measures to minimize frailty and its avoidable outcomes (Castell et al. 2013) . However, because this difference is based mainly on the different criteria and definitions used in the studies, the prevalence of frailty varies widely from one research population to another (Alvarado et al. 2008; SantosEggimann et al. 2009; Collard et al. 2012; Gale et al. 2015) . The prevalence of frailty has been reported in a wide range of values from 4 to 59.1 % in previous studies. The difference between countries was also noted (Collard et al. 2012 ). If we take into account the large frailty prevalence ratios, prevention seems to be far more cost-effective than treatment and should be considered as the first line of defense. Screening and early intervention against frailty itself and its correlated factors must be the key concern (Bandeen- Roche et al. 2006; Xue et al. 2008) . Today, both national and international medical literature lack frailty data on the Turkish older adult population. Such data is obviously very important to be able to take preventive measures in our country in terms of both health and economy.
The aim of this study is to present the characteristics, prevalence, and related factors of frailty in the older adults in our country.
Materials and methods

Study population
The present study was designed as a cross-sectional, multicenter study. The study included the male and female patients 65 years of age and older who presented to the Physical Medicine and Rehabilitation (PMR) outpatient clinics at 13 centers located in various regions of Turkey between December 2012 and June 2013. The university and training hospital centers included in the study were chosen in a manner to reflect the overall characteristics of Turkish older adult population. Each of these centers was meant to represent different geographic regions of Turkey. The study was organized by the Turkish Society of Physical Medicine and Rehabilitation, Geriatric Rehabilitation Research Group. As in similar multi-centered studies, the ethics committee approval was obtained for this study from a single site in the name of all sites. The local ethics committees were informed that the ethics committee approval had been obtained for the study. All the patients who volunteered to participate in the study signed an informed consent. All procedures were carried out in line with good clinical practices.
Patients with aphasia, dementia, and cognitive problems, those who could not take the tests for Fried's criteria, those who did not wish to participate, and those with whom communication was impossible were excluded from the study. Their demographic data and socioeconomic information concerning occupation, education level, annual income, geographical region, place of residence, and marital status were recorded. Their medical histories including comorbid diseases, visual and auditory loss, urinary incontinence, polypharmacy, and smoking habits were questioned. Their visits to the emergency service, hospitalization, and falling history during the last 1 year were inquired and some specific questions were asked to find out their activity levels and ambulation needs. The researchers from all the centers were asked to observe whether their patients experienced any self-neglect, and all patients were asked questions in order to evaluate their health status.
The questionnaires were completed by the physical and rehabilitation physicians at the sites. In order to standardize the completion of questionnaires and the testing procedures across the sites, guidelines describing in detail patient characteristics (inclusion/exclusion criteria) and testing procedures were sent to the sites after the questionnaires had been prepared. After pilot patient recruitments were made at the sites, care was taken to resolve any questions and ambiguities forwarded from the sites. A common language and a standard procedure were established by sending the answers to frequently asked questions to all the sites.
Frailty criteria
Frailty information was derived from Fried's frailty criteria categorizing older adults as non frail with no criterion, pre-frail with one or two criteria and as frail with at least three criteria (Fried et al. 2001 ). Fried's frailty criterion with five domains is the most extensively tested instrument for its validity and is the most widely used one in frailty researches (Bouillon et al. 2013) :
& Criteria 1 was involuntary weight loss of 4.5 kg or more or detriment of at least 5 % of total body weight during the last year. & Criteria 2 was grip strength measured by Jamar® hand dynamometer. While the patient was sitting in the chair with the shoulder adducted, the elbow flexed to 90°and the forearm in neutral position, the place of the hydraulic dynamometer was fixed to position 2 for women and to position 3 for men. The arithmetic mean of three sequential measurements made in one-minute intervals was recorded and all measurements were adjusted for gender and body mass index (BMI (Radloff 1977) .
For the statements of BI feel that everything I did was an effort^and BI did not feel like doing anything^the patient was asked to answer the question BHow often have you felt this way in the past week?.^The patient rated the answer on a scale of 0=rarely or none of the time (less than 1 day), 1=some or a little of the time (1-2 days), 2=occasionally or a moderate amount of the time (3-4 days), and 3=most or all of the time (5-7 days of the last week). A score of 2 or 3 from one or both of these two questions were sufficient to indicate frailty.
& Criteria 4 was slow walking speed. It was also adjusted for gender as well as the height of the patient regardless of whether a walking aid was used or not. For men with a height of ≤173 cm≥7 s of walking to a distance of 4.57 m, and for men with a height of >173 cm≥6 s were assumed as slow speed and positive criterion. For women, slow speed was ≥7 s for those with a height of ≤159 cm and ≥6 s for those with a height of >159 cm. & Criteria 5 was low physical activity level. Absence of loading activity in the last 3 months, sitting for more than 4 h a day, 1 or less monthly activity of short walking (total energy consumption: <383 kcal/ week for men, 270 kcal/week for women) (Cesari et al. 2006 ).
Comorbidity index
The Charlson comorbidity index consists of 17 comorbid situations found to be associated with annual mortality. Charlson et al. invented a weighted score for each comorbid condition based on the relative risk of annual mortality to obtain the disease burden. After validating the index in breast cancer patients, Charlson et al. reported that the score as an indicator of disease burden also had a strong ability to predict mortality. Since 1987 the index has been validated for its ability to predict mortality in various disease subgroups. Therefore, the Charlson index is considered a valid prognostic indicator for mortality. It gives percent value for 1-year mortality risk as well as an index score. Total maximum score is 37 with a minimum score of 3 indicating comorbidity (Charlson et al. 1987 ).
Other instruments used for obtaining data & Holden Functional Ambulation Scale provides information on whether a patient is independent from ambulation. The system categorizes patients according to their basic motor skills necessary for functional ambulation, without assessing the factor of endurance. It starts from "category-1" as "nonfunctional ambulator patient" requiring more than one person for supervision or physical assistance and goes up to Bcategory-6^as Bambulator^describing a patient ambulating independently on uneven and level surfaces, stairs, and inclines (Holden et al. 1986 ). & Mini Nutritional Assessment (MNA) tool has been designed for easy use by health professionals in hospitals and nursing homes. The test comprises of simple anthropomorphic measurements and a brief questionnaire. It includes four domains: (a) anthropometric assessment (BMI and weight loss), (b) general assessment (lifestyle, medication, disease history of last 3 months and mobility), (c) dietary assessment (number of meals, food, and fluid intake, loss of appetite, and autonomy of eating), and (d) self assessment (self-perception of nutrition and health). The MNA tool has already been validated for clinical evaluation and comprehensive nutritional assessment. It classifies older adults as wellnourished with at least 24 points, at risk of malnutrition with points between 17 and 23.5 and undernourished with a point less than 17 out of 30 points. Most important aspect of this tool is its ability to identify the older adults at risk for malnutrition, with scores between 17 and 23.5, before severe changes in weight or albumin levels occur (Vellas et al. 1999) . & CES-D scale is a questionnaire composed of 20 items, each of which is graded from zero (less than 1 day of the last week) to 3 (5-7 days of the last week). A score of 16 or more indicates depression (Radloff 1977) .
Statistical analysis
Calculations were made using the SPSS IBM 21.0 software. A chi-square analysis was performed for intergroup sociodemographic and categorization data. Compliance of numeric data with the normal distribution was evaluated by the Shapiro test. A one-way variance analysis was performed for the data complying with the normal distribution. The Bonferronni analysis was used for binary analyses. Data outside normal distribution were assessed by the Kruskal-Wallis test. The MannWhitney U test was used for the binary analysis of variable data. The odds ratio (OR) for significant values was calculated by using the multinomial logistic regression analysis. Later, a multiple regression analysis was performed based on the Forward Likelihood Ratio. In all hypotheses, a significance level of α=0.05 was used, and a confidence interval of 95 % was accepted for statistical significance (p<0.05).
Results
The data of 1200 patients from 13 centers were obtained. Seventy patients with incomplete files, that could affect the study result, and four patients who met the exclusion criteria were excluded from the study. The data of 1.126 patients were included in the study. Approximately 66.5 % of the participants were between 65 and 74 years of age and 65.7 % were women. The ratio of participants rated as frail and pre-frail was 39.2 and 43.3 %, respectively. The sociodemographic and clinical characteristics of the subjects are given in Tables 1, 2 , and 3. When pre-frail, frail and non-frail older adult subjects were compared in terms of their sociodemographic characteristics, a statistically significant difference was found between the three groups with respect to the parameters of age, female gender, marital status, literacy, being a housewife, number of children, annual income, and living in a nursing home (p<0.05). There was no significant difference between the three groups in terms of living alone and place of residence (p>0.05) ( Table 1) .
When pre-frail, frail, and non-frail older adult subjects were compared in terms of their clinical characteristics, a statistically significant difference was found between the three groups with respect to being sedentary, use of four or more drugs, number of drugs used, smoking status, presence of an additional disease, number of additional diseases, vision and hearing loss, incontinence, history of hospitalization and at least one admission to an emergency service within the last 1 year, avoiding to go outside, history of falls within the last 1 year, sleeping problems, fatigue, self-neglect, nutrition score, CES-D score, Charlson score, Charlson comorbidity index, and poor perception of health (p<0.05).
There was no significant difference between the presence and absence of health insurance in terms of frailty (p=0.105). Subjects who could walk and do their shopping independently had significantly low frailty levels (p<0.05). According to the Holden functional ambulation scale, frailty was found to be significantly low in subjects who ambulated independently and in those with good nutrition status (p<0.05). Multinomial logistic regression analysis was used to determine the factors associated with frailty. It was observed that age, female gender, low education level, being a housewife, living with the family, being sedentary, presence of additional disease, use of 4 or more drugs, avoiding to go outside, non-functional ambulation and malnutrition increased the risk of frailty (p<0.05). It was also found that the risk of frailty increased significantly with the rise in CES-D score, Charlson score, and Charlson comorbidity index (p<0.05) ( Tables 4, 5 , and 6). Fatigue that increased the risk of frailty was observed to have lost its statistical significance in the multiple analysis (p>0.05). Similarly, the risk of frailty was high in the single analysis in subjects with malnutrition, whereas its statistical significance decreased in multiple analysis (p > 0.05) (Tables 4, 5, and 6). Hosmer-Lemeshow test with 8 degrees of freedom showed a significance value of p=0.637. All of these variables were significant in single analyses. Hence, none of them showed a poor fit (Table 5 ). In goodness-of-fit test, the significance values of Pearson's chi-square test and Deviance chi-square test were p=0.701 and p=1, respectively. In Pseudo-R 2 calculations which show the explanatory power of the model, the significance values for Cox and Snell and Nagelkerke were 0.435 and 0.498, respectively. With respect to frailty (n=441), the sensitivity and specificity of the model was found as 91.2 % (402/441) and 80.2 % (158/197), respectively.
Discussion
It is very important for our clinical practice that frailty is independently predictive of fall incidents, comorbidities, worsening of mobility or activities of daily life, hospitalization, and death (Fairhal et al. 2008; Wong et al. 2010; Heuberger 2011; Jürschik et al. 2012; Runzer-Colmenares et al. 2014) . At the end of our study, as many as 39.2 and 43.3 % of the older adult participants were found frail and pre-frail, respectively. It was observed that the determining factors associated with frailty included age, female gender, low education level, being sedentary, presence of an additional disease, use of four or more drugs, admission to emergency service in the last 1 year, hospitalization in the last 1 year, ambulation status, and risk of malnutrition.
In the literature, the prevalence of frailty among older adults has been reported in a wide range of values from 4 to 59.1 %. While a population-based study conducted in Latin America and the Caribbean showed a frailty prevalence of 26.7 % in Barbados, the prevalence in Chile was 42.6 % (Alvarado et al. 2008) . For the Survey of Health, Aging, and Retirement in Europe (SHARE), Jürschik et al. 2012; Castell et al. 2013 ). In our study, the prevalence of frailty was found as 39.2 %. These variances can be explained by the differences in the criteria and definitions used. Other important factors noted include the differences in countries and geographical features (Collard et al. 2012; Hoover et al. 2013) . The fact that our study included subjects who applied to the hospital may account for the higher frailty prevalence compared with that found in European countries. Our Asian origin and genetic characteristics may also be a factor in this difference. Additionally, frailty prevention approaches or social awareness on this issue being less common in our country may have played a role in this difference. Future studies will provide us with more precise information about this difference. Studies performed so far have tried to establish the sociodemographic and clinical factors associated with frailty. The objective of these studies was to determine frailty-related factors and protective strategies (Morley et al. 2013 ). In our study the sociodemographic factors associated with frailty were identified as age, female gender, low education status (literate), being a housewife, and living with the family. In the literature, especially age and female gender stand out as determining factors in frailty (Heuberger 2011; Jürschik et al. 2012; Castell et al. 2013; Hoover et al. 2013; Kobayashi et al. 2013; Moreira and Lourenço 2013; González-Vaca et al. 2014; Runzer-Colmenares et al. 2014 ). On the other hand, Oliveira et al. (2013) did not report age and female gender as influential factors. As in many studies, we also observed in our study that women were being affected by the condition predominantly (Jürschik et al. 2012; Moreira and Lourenço 2013; Oliveira et al. 2013; González-Vaca et al. 2014; Gale et al. 2015) . However, it seems difficult to explain this result with the findings of our study. Being married was reported as a risk factor in one study (Runzer-Colmenares et al. 2014) , while being divorced (Jürschik et al. 2012; Castell et al. 2013; Moreira and Lourenço 2013) and living alone (Heuberger 2011; Jürschik et al. 2012; Oliveira et al. 2013) were noted as risk factors in other studies. Social isolation, lack of care and attention, and financial factors may be effective with regard to the significance of the relationship between living alone and frailty (Heuberger CI confidence interval, OR odds ratio 2011). Similar to other studies (Heuberger 2011; Castell et al. 2013; Moreira and Lourenço 2013) , but with a few exceptions (Oliveira et al. 2013; Joosten et al. 2014) , education level of the older adults appeared to be an effective factor in our study. Regarding health care, health behaviors, self-efficacy, childhood, circumstances and income; low education level and low socioeconomic status are thought to be a risk factor for frailty (Heuberger 2011; Jürschik et al. 2012; Castell et al. 2013) . When lifestyle and clinical characteristics are considered, we found in our study that being sedentary, avoiding going outside and ambulation status were the determining clinical factors for frailty. Similar to the results presented in the literature, we also found that frailty rates were significantly lower in subjects who could walk and do their shopping independently (Heuberger 2011; Moreira and Lourenço 2013; González-Vaca et al. 2014) . Exercise is reported to be an important factor for frailty, and this finding is important in terms of establishing protective approaches (Fairhal et al. 2008; Heuberger 2011) . Findings regarding functional status, weakness, and exhaustion in the older adults are important and may provide us with guidance for preventing frailty, as well as for early diagnosis (Bandeen-Roche et al. 2006; Xue et al. 2008) . The results of our study show that action should be taken to raise awareness in the society with respect to these risk factors.
Unlike the studies in the literature, our study did not reveal any significant relationship between frailty and the presence of health insurance or poor perception of health (Heuberger 2011; Jürschik et al. 2012; Castell et al. 2013; Moreira and Lourenço 2013) . Sociocultural characteristics and close family relationships in our country might have played a role in this difference. The relationship between frailty, depression, and malnutrition reported in the literature was also observed in our study (Heuberger 2011; Jürschik et al. 2012; Kobayashi et al. 2013; González-Vaca et al. 2014) . Encouraging older adults to exercise, providing them with an awareness of appropriate nutrition habits, and recognizing the signs of depression in older adults stand out as important points to be observed in clinical practice.
Moreover, dysregulation of many systems results in a Bcritical mass^that induces frailty (Heuberger 2011; Jürschik et al. 2012; Castell et al. 2013; González-Vaca et al. 2014) . In line with the literature, we found in our study a relationship between frailty and the presence of an additional disease, vision loss, hearing loss, incontinence, fatigue, neglect, admission to emergency service in the last 1 year, history of hospitalization, insomnia, and a high Charlson score (Jürschik et al. 2012; Castell et al. 2013; Kobayashi et al. 2013; Moreira and Lourenço 2013; González-Vaca et al. 2014; Joosten et al. 2014) . It is obvious that there is a need for studies that would reveal the pathophysiology behind the relationships between frailty and clinical condition, symptoms, diseases, and disability. It is also noted in the literature that frailty increases the risk of falls (OR: 2.4) and fractures (OR: 1.7) (Jürschik et al. 2012; Runzer-Colmenares et al. 2014) . A relationship between frailty and history of falls was observed also in our study. Joosten et al. (2014) , on the other hand, did not find such relationship in their study. Fear of falling is one of the important problems experienced by older adults and is also related to frailty as shown in our study. Older adults avoid going outside for the fear of falling, and this fear affects their daily activities and functional capacity, increasing the risk of frailty (Heuberger 2011) . Similar to other studies, the relationship between frailty and the use of 4 or more drugs became evident in our study in the multiple regression analyses (Jürschik et al. 2012; Castell et al. 2013) . It is, therefore, important to inform health professionals and the public about the impact of using 4 or more drugs in older people on their frailty. Effective treatment of additional diseases, prevention of falls, regulation of drug use, and prevention of disability may contribute to the success of the treatment of frailty.
The strong aspects of our study may be listed as the large study population consisting of many subjects from 13 different centers in diverse geographical regions of Turkey, their multidimensional assessments, and the fact that our study is the first to provide data on this subject in our country.
The limitations of our study include the selection of older adult subjects among those who presented to outpatient clinics, its cross-sectional structure rather than being a follow-up study, lack of follow-up for mortality, pre-frail people not having been followed up for becoming frail, lack of data as to how many patients have been screened in each site, and lack of an assessment of laboratory values due to the high number of subjects. Furthermore, since patients older than 65 years who presented as outpatients for physiotherapy were included in the study, it will certainly be difficult to comment on the rates for the general public. However, it should also be noted that it would be difficult to find the possibility to assess patients in such a multidimensional way (physical, psychological, nutritional, physical examination) in a future study where sampling is made from the society.
In conclusion, establishing frailty prevalence and its related factors is undoubtedly important for both clinical practice and national economy. According to our study results, the prevalence of frailty was found to be 39.2 % and age, gender, education, activity status, comorbidity, nutrition, and polypharmacy use were found correlated to frailty. Although it would not be possible to change sociodemographic characteristics of older people to improve their frailty, effective treatment of their comorbidities, encouraging them to lead an active life with exercise, and regulating their drug use and nutrition are important for our clinical practice. Screening the older adult population for frailty, determining protective strategies, and forming multidisciplinary teams will be among the objectives of future studies. We believe that our study provides a significant source and guidance for establishing these strategies in the future.
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